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Abstract—This paper presents a comprehensive framework
for building collaborative learning networks within higher
educational institutions. This framework focuses on systems
design and implementation issues in addition to a complete
set of evaluation, and analysis tools. The objective of this
project is to improve the standards of higher education in
Jordan through the implementation of transparent, collabo-
rative, innovative, and modern quality educational pro-
grams. The framework highlights the major steps required
to plan, design, and implement collaborative learning sys-
tems. Several issues are discussed such as unification of
courses and program of studies, using appropriate learning
management system, software design development using
Agile methodology, infrastructure design, access issues,
proprietary data storage, and social network analysis (SNA)
techniques.

Index Terms—collaborative learning; networked learning;
social network analysis; network design; learning communi-

ty.

L INTRODUCTION

This paper is based on a proposal for the implementa-
tion of a major project that connects several higher educa-
tional institutions in Jordan in a collaborative networked
environment. The paper will formulate the implementa-
tion steps into a general framework that can be easily
adopted by similar projects.

Jordan is considered one of the leading countries in the
Middle East in higher education, and the first in the area
to implement privatization of quality higher education.
However, in the past few years, several factors have been
negatively affecting higher education in Jordan including
the incompatibility of learned skills and those required by
employers, outdated teaching and learning methods, and
the inefficient use of technology in education [1].

Development of Jordan society in recent years is going
through major transformations in terms of socio-economic
and political issues, change of priorities in life, moral con-
cepts, and moral norms. Social changes posed new chal-
lenges for higher education requiring a revision of tradi-
tional teaching methods, technologies, and services. The
ongoing reform of the educational system in Jordan aims
at creating the necessary conditions for achieving high
quality learners, who will successfully interact in a na-
tional and international cooperative environment. How-
ever, we believe that reform efforts must take into account
some serious challenges related to learning, research,
community service, and innovation. Currently, higher

32

educational institutions in Jordan suffer from the lack of
collaboration or linkage with secondary educational sys-
tem, industry, research groups and research centers, and
innovations. There are hardly any existing learning com-
munity spaces that engage policy makers, educators, civil
societies, or the new generation of millennium students.
Needless to say, there are virtually no existing learning
communities, nor a reasonable technological infrastruc-
ture that facilitate proper collaboration between existing
higher educational institutions.

To overcome the above mentioned shortcomings, this
paper presents a framework that takes advantage of the
latest development of Information and communication
technologies (ICT), and social networking to connect sev-
eral higher educational institutions in Jordan in a collabo-
rative networked environment. The implementation of the
proposed framework aims at enhancing higher education
from different perspectives including policy makers, ad-
ministrators, teachers, researchers, and students.

The proposed framework employs ICT to enable educa-
tors to adopt new learning methods for the realization of
modern concepts in education based on learner-centered
approaches utilizing social constructivism learning theory
such as: network-based learning, problem-based learning,
collaborative learning, and competition-based learning
[2], that reflect the basic ideas and principles of human-
istic pedagogy.

The work introduced in this paper is based on Vygot-
sky’s theory [3] which states that collaborative learning is
a cognitive development that depends on full social inter-
action which leads onto online learning communities that
include interactivity, social context, and technologies.
Additionally, this research relies on the community of
inquiry framework [4, 5] for defining blended learning. In
the next section we will shed some light on some of the
major issues that relate directly to our proposed project
including blended learning, collaborative learning, and
networked learning.

II. BACKGROUND

A. Blended Learning

Blended learning or as sometimes referred to as
"hybrid", "technology-mediated instruction", "web-
enhanced instruction", or "mixed-mode instruction", is a
student centered (constructivist) approach based on face-
to-face and computer mediated learning which blends
collaborative and self-reflective learning activities.
Blended learning employs traditional methods such as
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lecture and group-based learning with new approaches of
online and networked learning through social media, thus
observing individual differences in learning methods and
knowledge accumulation.

Hope [6] identifies a set of factors for the prevalence of
blended education such as: motivation of social communi-
cation among students, students and teachers, and teachers
themselves; enhancement of learning achievements of
students, by taking into account their pace, capacities and
circumstances at any time and place; enhancement of stu-
dents' ability to work in small groups and in a team spirit;
enhancement of the quality of teaching materials, and
teaching and learning skills.

Osguthorpe & Graham [7] on the other hand, suggest
that blended course structure varies depending on the
goals that are included in the design, where the goals can
be one or more of the following: pedagogical richness,
access to knowledge, social interaction, personal agency,
cost effectiveness, and ease of revision.

Community of Inquiry framework views blended learn-
ing from a socioconstructivist perspective [4, 5]. In order
to create a learning community, this model defines three
major elements: teaching, cognitive, and social presence.
According to this model teaching presence provides the
structure to a course which directs cognitive and social
presence.

Alternatively, the Blended Learning Curriculum (BLC)
model presented by Huang, Ma, & Zhang [8], defines
three characteristics of blended learning as follows: flexi-
ble learning resources, learning diversity, and e-learning
experiences. BLC model focuses on personalized learning
and just-in-time transfer of skills.

B. Collaborative Learning

Collaborative learning by its nature depends on the so-
ciocultural and activity theories [2, 9]. There have been
several attempts by researchers to define collaborative
learning from different perspectives. Some researcher
defined it based on the skills that is shared and transferred
from one learner to an other in a group setting [10], others
proposed a definition based on knowledge creation and
sharing among learners [11]. There is also a definition
that focuses on the methodologies and environments that
facilitate sharing of common tasks [12]. One last defini-
tion that is worth mentioning states that collaboration
learning is a "coordinated, synchronous activity that is the
result of a continued attempt to construct and maintain a
shared conception of a problem”. This definition assumes
that learning is greatly enhanced when the learners exist in
a collaborative environment [13]. All of these definitions
agree with the fact that people can learn through rich so-
cial interaction, as mentioned by [14].

A by-product of research on collaborative learning is
the concept of learning community (LC) which consists
mainly of three major components: interactivity, social
context, and technologies [15]. Accordingly, collabora-
tive learning can be considered as interaction between a
learning community members for the purpose of learning
[16]. Learning communities is said to play a major role in
the success and persistence of higher education [17].

A separate field of research has emerged as a new edu-
cational paradigm, where computer-supported collabora-
tive learning (CSCL) plays a significant role in enhancing
the learning process [18]. CSCL research is focused on
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how learners interact together using computer mediated
communication techniques. CSCL provides better under-
standing and more effective techniques to the applications
of blended learning [19].

C. Networked Learning

Networked learning is a new form of CSCL that uses
what is called "Network Environment" (connections),
which assists collaboration between a group of learners;
instructors and learners; educators; a learning community
and its resources. Therefore, the network environment
can help the participants in extending and developing their
capabilities and understanding in ways that are meet their
aspirations [20]. Networked learning is related to theories
of distributed cognition [21, 22] and is rising with the
emergence of Web 2.0 technologies. Thus a learning en-
vironment is basically a physical environment that facili-
tates social interaction which allows learning to be dis-
tributed over space and time. From this concept, the cen-
tral concern of networked learning is the argument about
the relationship between using a technology and designing
that technology [23]. The concept of networked learning
has been described as "social intelligence design" based
on three different aspects: mind, society, and matter [24].
Some researchers believe that the interaction and collabo-
ration through a network transforms learning, memory,
and intelligence from the individual level to the social
network level [25, 26].

III. BUILDING A COLLABORATIVE NETWORKED
LEARNING FRAMEWORK

Building a collaborative networked learning system for
higher education is quite challenging. The process re-
quires real collaboration and cooperation between in-
volved universities. In order to proceed in such a system
properly, software engineering methodology, namely,
AGILE methodology is applied. The advantage of using
Agile rather than the more traditional Water fall approach
is that the former relies more on customer collaboration
rather than contract negotiation. This concept seems very
reasonable for our project which involves experts in edu-
cation, administration, and information technology. In
summary, the resulting system reflects the collaboration
and cooperation efforts by those experts representing dif-
ferent higher educational institutions. The system's re-
quirements and objectives can be stated as follows: De-
sign and implement a comprehensive networked learning
environment between several universities located in Jor-
dan. The system must be able to create a learning com-
munity capable of collaborating at all levels: administra-
tion level, program level, instructor level, course level,
research level, and student level. Figure 1 illustrates a
general framework showing the interaction between major
system’s components in a networked learning community.

The system must be designed bearing in mind proprie-
tary data to be located at each university servers. New
contents generated as a result of collaboration such as
unified courses are to be located in the central server,
which is shared by all participants. The system must pro-
vide users with a full range of collaboration, communica-
tion, and learning tools. Security issues are important in-
cluding user authentication, role assignments, and access
privileges. The system must be flexible, upgradable, in-
teroperable, and must accommodate new users, and new
institutions that will be added in the future.
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Network analysis tools must be designed and made
available to users and to administrators. Social networks
are used to examine how institutions interact with each
other, characterizing the many informal connections that
link instructors together, as well as associations and con-
nections between individual students at different institu-
tions. In addition to SNA other methods such as online
surveys and questionnaires are to be designed to measure
the satisfaction of users at all levels.

We can summarize the objectives of the proposed sys-
tem as follows:

1. Construct a higher educational collaboration network
where decision makers, teachers, students, and re-
searchers constitute a learning community.

2. Enhance learning pedagogy for undergraduate and
postgraduate courses.

3. Share existing study programs, courses, resources,
and activities.

4. Share and develop partnerships in research and pro-
ject development.

5. Provide an environment for socialization.
6. Share news, events, and announcements.
7. Adopt best practices in teaching and learning accord-
ing to national and international standards.
The next sections will introduce the design methodolo-
gy using Agile approach.

IV. DESIGN STAGE

Given the problem definition in the previous section
along with the specified objectives, this section will focus
on the design process using the Agile software engineer-
ing development methodology. This Agile methodology
seems very suitable for our project as it relies more on
customer collaboration rather than contract negotiation.

A. Agile Software Development Methodology

The Agile movement proposes alternatives to tradition-
al project management and software development meth-
odologies. Agile approaches are typically used in software
development to help businesses respond to unpredictabil-
ity [27].

One of the most important differences between the ag-
ile and sequential approaches is that sequential features
distinct phases with milestones and deliverables at each
phase, while agile methods have iterations rather than
phases [28]. Agile development methodology helps in
assisting the track of a project during the development
lifecycle. This is done through regular pieces of work
called iterations, which must present a balanced product
increment [27].

Agile project plans are based on features. Figure 2
shows the Agile software development milestones. Agile
plans projects when main features will be submitted to
construction and the most recent iteration tends to have
additional details [29].

Agile project plans are arranged into time-bound
iterations from 2 - 4 weeks in length [28]. All of the
compulsory work, from idea generating to a fully working
product, is completed without preventing the work from
being done in parallel. This gives stakeholders a better
idea of the project progress, as they can use the end result
when it becomes available [28].
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The following, shown in Table 1, are the preliminary
project milestones and deliverables established for our
project:

TG1: Epics are defined including architecture at high
level. Epics are a very large user scenario of the project
that is eventually broken down into smaller scenarios.

TG2: Overall scope of the project is defined and esti-
mated and our team can start detailing the project plans.

B.  Using Moodle 2.x LMS

Moodle is a free open source learning management
system written in PHP, and is deployable on most
operating systems including Unix, Linux, Windows, and
others. Moodle design is based on the constructivist and
social constructivist approaches of learning thus providing
a flexible environment for learning communities.
Developers using Moodle have full access to the source
code, Moodle Documents, and Help. There are several
aspects of Moodle that makes suitable for this project.

Moodle has an easy, responsive, and personalized user
interface suitable for desktop and mobile applications.

A comprehensive set of collaboration tools and activities
such as forums, wikis, glossaries, and database activities.
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TABLE L.
PRELIMINARY PROJECT MILESTONES WITH DESCRIPTION

Budget approved Resource is assigned for Initiation

Milestone phase to be completed

for Speculation
phase

Initial product
backlog complete

Epics (user scenarios) are defined
including architecture at high level

Opverall scope is defined and esti-
TG2 mated, Resource available, team can
start detailing the plans

Speculate phase
complete
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An advanced calendar management system which can be
automatically populated with new events, due dates and
deadlines and which works on the system's level, user's
level, or course level.

Advanced and simple to use features for administrators
that include: customable site design and layout, detailed
role and permission management, support open standards,
bulk course creation and easy backup, detailed reporting
and logs, high interoperability, and security.

Flexible course development features including:
choosing appropriate pedagogy (instructor-lead, self-
paced, blended, or online), course collaboration tools,
embedding external files, group management, multimedia
files, marking and grading flexibility and in-line marking,
peer and self assessment, and outcomes and rubrics.

Ability to observe peer's activities using online users
block, and recent activities block.

Connection between participants using email, online
messages, chatting, and push notification.

One of the major advantages of Moodle 2.x is the
ability to connect several sites using Moodle as one
network, thus creating what is called Moodle Community
Hub (Fig. 3). Users can access all the nodes in the
network transparently but securely (based on their
privileges) in a single sign on.

C. Unified Course Approach

One of the objectives for the collaboration between dif-
ferent institutions is to learn and use best practices on all
levels of learning. Involved institutions sit together and
share their experience starting from the program of study
level, going through course contents, and ending with
course material. The result of this type of collaboration
should be transformed into what we call a unified course.
While the term “unified” could be misleading, we can
define it as follows:

"4 Unified Course is the result of sharing experience
and expertise in all facets of a course. It is a generalized
course containing core topics as well as other optional
topics. It also covers pedagogy, course contents, course
supportive material and reference, assessments, and so
on. The course adheres to national and international ac-
creditation bodies while satisfying the intended learning
outcomes that are directly aligned with program objec-
tives."

Working on the unified course is usually carried out
during the planning and design phase of the project. A
coordinator is assigned the task of putting together the
final unified course, upload the results to the learning
management system, and provide for future and continu-
ous collaboration, maintenance, and updates. Figure 4
shows the unified course concept.

Other instructors from different universities are also
asked to upload their regular courses, and course material,
thus at this point the system will consist of a unified
course existing on a central location, along with a number
of other institution-specific courses located in different
spaces, connected all together through the Learning man-
agement system.

New institutions who wish to join the network at this
stage, can take advantage of the unified course to build
their own specific courses, and at the same time may pro-
vide the network with feedback and suggestions to update
the unified course.
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Involved instructors from different universities can now
enjoy a collaborative environment and can share teaching
and research experiences. Students on the other hand, can
communicate with their counterparts from within their
institution and with other students from different universi-
ties. They can also communicate with other instructors,
and get involved with lessons administered by different
instructors.

D. Collaboration from Student's Perspective

Students are considered the main actors of the proposed
learning system. Accordingly, special attention must be
placed to provide students with an easy to use collabora-
tive environment which can be useful and fun to use. Stu-
dents can collaborate with fellow students from different
universities using different activities. They can also col-
laborate with their instructors as well as other instructors
from different universities. Students also have access to
the unified courses and their resources. Figure 5 depicts
student's access and collaboration.

E.  Collaboration from Teacher's Perspective

Teachers have the opportunity to share their experience
and teaching philosophy, not just on the course level, but
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also at the program level. They have access to the unified
course as well as to other fellow teacher courses from
different universities. Experienced teachers as well as
newcomers can share teaching pedagogy, course text
books, course outline, resources and references, and re-
search ideas. Research groups amongst interested teachers
can be easily formed, thus providing a fertile ground for
future collaboration in research. Teachers can also stay in
touch with their own students, as well as other students
from different universities.

F. Other issues related to design

One of the strongest features of using Moodle LMS in
the implementation of networked learning is its flexibility
in controlling user access. The system permits administra-
tors, teachers, and content creators to totally control who,
what, when, and how others access their contents. Using
this advanced feature of Moodle truly helps in organizing
the most complex network. For any user to have access
his/her username (profile) must exist within the system's
database which can be accomplished in a variety of meth-
ods such as direct uploading, LDAP authentication, or
online registration. Once a user profile exists within the
system's database, it can be assigned any role by the ad-
ministrator.

In order to manage users and their roles within a com-
plex network consisting of users from different universi-
ties, we view the user database as a hierarchy.

V. ANALYSIS STAGE

A. Social Network Analysis(SNA)

The second part of the framework is the analysis of the
participant’s interactivity that involve in the collaborative
network learning within and among the institutions. This
part intends to utilize the social network analysis tech-
nique that assists in understanding the interactivity of par-
ticipants’ networked learning. SNA aims to identify the
relationships based on how the actors are connected with
each other [30, 31]. For example, Moore (1989) [32] iden-
tifies that student’s interactivity are three types of interac-
tions in learning environments: learner-content, learner-
instructor, and learner-learner.

We propose that SNA can help in representing and
mapping participants’ relationships in the NL. This leads
on to generating additional analytical data about the inter-
activity between the members of NL, and understanding
behavior in NL environments. In our case, SNA is used to
understand the flow of information, and the exchange of
resources or activities among members of NL. Our prima-
ry focus in the analysis part is to study the exchange mes-
sages in the course activities and resources.

SNA can be used to visualize and represent the social
environment as a network based on the relationships by
creating a graphical representation called a sociogram.
The nodes of the sociogram represent the participants and
the edges represent the connections between the nodes.
The major analytical data from SNA calculates the cohe-
sion of a network. The most important measures of SNA
are “density” and “centrality. Density as a measure is a
degree of the overall ‘connections’ between the partici-
pants. The density of a network is defined as the number
of edges in a network divided by the maximum number of
possible edges [30]. The value of density varies between 0
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Program of Study

Figure 5. Collaboration Diagram showing a sample of two institutions,
one program of study, and an instance of one course for each

and 100% which means that the higher the density value
is, the more interactions exist within the network [30, 33].
Centrality as a measure provides the participant that plays
the central role in the network [31]. In our, case, this can
reflects on the institution, course activity, resource, in-
structor, and student.

This centrality can be done for each participant in the
network by measuring the number “in-degree” and “out-
degree” values. In-degree centrality counts the number of
messages received to certain participant, whereas out-
degree counts number of messages a participant has sent
to other participants [33].

The SNA technique is used commonly in sociology and
organizational studies, but it has been utilized in varies
NL/CSCL research to study group interaction and, com-
munication [34]. For example, Martinez, Dimitriadis, Ru-
bia, Gomez, and de la Fuente (2003) [35] found that
teacher’s presence has an effect on the network density.
Daradoumis, Martinez-Mones, and Xhafa (2004) [36]
used SNA to assess and identify the performance of the
most effective virtual learning groups.

B.  Evaluation for collaborative learning network

The evaluation stage of the collaborative learning net-
work frameworks intends to quantitatively examine the
relationships between perceived collaborative learning
with participant’s satisfaction in different unified courses.
For example, LaPoint and Gunawardena (2004) [37] de-
note that student satisfaction can be considered as an ef-
fective measure of learning outcomes. This will be im-
plemented by preparing a questionnaire that will discover
what participants' opinions and attitudes are towards the
unified course contents, activities and resources. Partici-
pants will be people with various roles, including students,
from different institutions involved in the networked
learning. Results will be analyzed using different statisti-
cal techniques.

VI. CONCLUSION

The work presented in this paper has been guided by
the authors' vision to enhance higher education in Jordan
through collaborative work involving a number of local
universities. The enhancement of higher education was
translated into several goals and objectives to be satisfied

http://www.i-jet.org



PAPER
A FRAMEWORK FOR COLLABORATIVE NETWORKED LEARNING IN HIGHER EDUCATION: DESIGN & ANALYSIS

through the implementation of a system which is con-
ceived, planned, and implemented as a result of shared
knowledge, experience, expertise, and resources of partic-
ipating universities. In order to arrive at a comprehensive
system which successfully connects hundreds of stake-
holders, starting from top policy makers down to the stu-
dent level, the authors realize the need to convert the actu-
al implementation steps into a general framework. The
framework which is based in principle on previously stud-
ied learning theories provides interested researchers with
general guidelines and procedures which can be easily
customized to fit future learning projects.
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